The expression of IL-6 by osteoblasts is increased in healthy elderly individuals: stimulated proliferation and differentiation are unaffected by age.
Increasing age is associated with reduced bone mineral content and increased risk of fractures. This is caused by a relative insufficiency of osteoblasts compared with osteoclasts. We therefore wanted to examine the potential differences in proliferation, differentiation, and expression of cytokines between human osteoblasts (hOBs) obtained from young and elderly individuals. Cultures of hOBs were obtained from 11 elderly (73-85 years) and 15 young (21-27 years) healthy individuals. The cells were stimulated with hGH, IGF-I, hGH + IGF-I, and TGF-β1. Proliferation was evaluated by thymidine incorporation, and differentiation was evaluated by alkaline phosphatase, OPG, and PINP production. Expression of IL-6, TGF-β1, OPG, and RANKL was investigated using real-time PCR and three carefully selected housekeeping genes. Combined stimulation with hGH and IGF-I increased proliferation without differences between hOBs obtained from young and elderly individuals. hOBs from young individuals responded to stimulation with vitamin D with a more pronounced increase in alkaline phosphatase: 107 ± 17% vs. 43 ± 5%, P < 0.01. Stimulation with TGF-β1 decreased OPG production by hOBs from elderly individuals but not from young individuals, P < 0.05. hOBs from elderly individuals expressed significantly higher amounts of IL-6 mRNA (P < 0.05) and less OPG and TGF-β1 mRNA (P = 0.08 and P = 0.08, respectively) compared with hOBs from young individuals. In conclusion, hOBs from elderly individuals express more IL-6 mRNA and less OPG and TGF-β1 mRNA than hOBs from young individuals. This could partly explain the reduced bone mass and increased fracture risk seen in the elderly. hOBs from young and elderly individuals responded similarly to short-term stimulation of proliferation and differentiation.